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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low driving 
voltage and highly efficient high luminance light emission 
organic EL element by providing a light emission layer 
made of an organic compound between opposing positive 
and negative electrodes and further providing an organic 
compound layer doped with donor dopant metal in the 
boundary of the negative electrode. 
SOLUTION: A positive transparent electrode 2 and a 
negative electrode 6 which are made of ITO or the like 
are arranged opposite to each other on a transparent 
substrate 1 made of glass or the like, a hole transport 
layer 3 and a light emission layer 4 made of an organic 
compound are provided therebetween, the metallic 
doping layer 5 doped with metal functioning as a donor 
dopant is formed in a boundary with the negative 
electrode 6, and thereby a highly efficient organic EL 
element is provided. For the donor dopant, alkaline metal 
of Li or the like having a work function of 4.2 eV or 
lower, alkaline earth metal of MG or the like or transition 

metal such as rare earth metal is preferably used, its concentration is preferably set to 0.1 to 
99 wt.%, and a metal doping layer thickness is preferably set to 10 to 3000 &angst;. Thus, the 
energy barrier of electron injection from the negative electrode is reduced and low voltage 
driving is performed. 
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^Ct^V^T. :&JS K->^i^:/^<Ojf:$;5S, 10A~3000A-C 
lSt*«5l ii5}^«l~4<DV^-r^^/4^1]lfa^cD«^F 

[0 00 1] 

^^m^\-'i' ho;u^^'y±l^bm^ (.SIT. #«EL^ 
[0 0 0 2] 

aA^ttSfllitt Ld-t>W^S©^J¥Sr2000AjJ^T 
t-t--5:itT\ lOV }5ATOTOD^'C?1000cd/ra2 t^l-^S 

»^^^ 1 %o|lffl<blc+^/j:iaiff«. r 

tfC^^tlUfc (Appl. Phys. Lett., 51, 913 (1987). 

[0 0 0 3] ihm^mw^^^±<^^^^~^ (ms 1 [Hii^: 

ffl!fe/S^#^WiSiS#. ig?^^ffi*28a-PB-4. p. 1040) 



a^##^l5»?l5^. ^jti^-^Aagp-zc-is , p. 1127) 
(4. MgJ:t)IHctt»M^ro/h$t>Li (y^^'i'A) 5rfflv> 
Ai (T^w5 = e7A) t'&^it:-t-5»fc<}:t)^:£<k$-&|^ 

ibmffi<0|im»-=t?ai-Cfc5r i:S:«^UTV'5 (IEEE T 
rans. Electron Devices. , 40. 1342 (1993)) „ 
[0004] $ bi-. ftia-C'fiUNIAX ^OPei ht^s ^ 

5*^Cfife5>It■CV^^» (Science. 269, 1086 (1995) ) . 

Srin situ -Q V-\^>'^'ri> h<0-Qh^. Z.<0^. m 
mi&mcoy^D^-iiVi— (m^«-^14) K-^^vhT- 

-rsfcfe. ^;®*-^co«^^jiAli$Sf4Li K-f VtJ^UJtC 
V>4i^J:!JS«)T'(6</i:5 (Science. 269, 1086 (199 

5) ) o 

[0005] L.*> Lf£i)ih. Mg-^LicD#^^®tC*5l^-C 

tgU>^V» (IEEE Trans. Electron Devices. . 40. 1342 

(1993)) „ -tfc. Pel fcCD^^et}-iS5-^*Dl-'C?l^ 
lCTfilSI$*^in situ K-f^i/Sr-li, ^^bfc-r 

[0 0 0 6] 
[0 0 0 7] 

K-fi/^^-rSi:,. ^@*>b*^'fk-a-t)S'--<^mT-aA 
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ft«fB3»*54. 2ev «T©r/V'* y ^JB. T/w* y ±iis4k 

0. l~99l[»%i:-r2)ri:d5ifSL<. 
K— ^^v- hSoff $ tt. 10A~3000A t i-5 r i: *s 

[0 0 0 81 

f V 5 *5 i xj^^m t t£^i^^mm e SrWe [^xfi^ 

6 liil^cDg^T'fe >9 . ^JR K- f^-j/S 5 . 

(^) t?*>5o *«EK^^-<Oj: 

mfoti^mm^ti^xi^. ^<om. M/^itM/'^m 

[0009] #^L*^^-cttlifffi*>bS*6<)fj:if6i^#>-e 

T-fcS (Phys. Rev. Lett.. 14. 229 (1965)) ^ :^%m 

■efts. 

[0010] r.©^-^. K:^- h'-y<i^ \-^i^mit^^ 



iSfC-ffi^T'^. Aff^Ji: UTLi. Na. K . Be. Mg, Ca. 
Sr. Ba, Y . La. Mg. Sm, Cd. Yb. Jfe t'*5^ff P>tu5, 

[001 1 1 v-\^>'ym'p<r> k-/^v 

Jc:PI3t$tv/iV^*5^ 0. 1~9 9ai:%-Cfo5r tdSjf 
^LV\ 0. 1 K-^-?vMcJ:t)3l5ic 

^©^**S/h$ < . 9 9 fifi%Sriax.5 i: . l^tfJ^^JR 

;65lOA~30OOA*s*f* LV\ 10A*«-ei*. ®BI|^ffijfi 

*;4S/h$<. 300oA$:^;i^) t^rmS^i*rc)MJf:;5Wr 
[00121 ±IE^JS K- f ^-^g 5 (D^^jfel*. 

[0 0 131 %%m. ^=h^mm. ^jr K-i^i^^ei: 
^mmitTi^mit^iiioRxj^^ti <b(Dm^i^. ^ ^ >- h d 

yi^. /<yp'a::>->' y i^, ^i-^-^- H y v'v-. r^' 
yv'v. ^/yv. ^/^f-yv. 7^-)->^>'fj:if<om 

'^y u-i^. 7r?D^y :^7:?^-iy i^v. 

7^13-<y/i^, -?-7^D'<y/V. -✓'73: = 

>/— /P, T^V-^v'>', t'X-ii^y^Srf v'y fc';^;:^'?- 
y/K fc'^v'i^. v-^- n-<V;J'v'3i>'. 

V, jKy^5^^^. ;,<nv-T = >'. :3r:>-^yK>'. /vT'U 
>^^t6XX^iti^<om^Wti: if Sr^ff 5 ^ i: 5. 
[0 0 141 4#MIIB63-295695 -i-^^. «I$M¥8- 

22557 #M¥8-81472 -i-i^^. <^MiF5-9470-§- 

•ii^. #W5f 5-17764 -§-^#(cM^$tl'TV''2)^J5i^l^ 

- b^mt^ifio. mz^m^i— nt^^^^-y-f vit^ 
<^t?fi. hy;=^ (8-^/yy7h) t/vs = !^a, 

(8-df/y/7h) -s'^^v'lJ'A, b';^ ['O'y (f) - 
8- ^/ D /y hi t';^ (2-;'f^/W8- y / 

7 h) T/WS^I^A, hy;^ (8-^/yy7h) 

hyT. (5->'^/l-8- ^/ y /7 h) T/WS^!? 
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/ ]) yy h) if I) e^i^v fc':^ {s-^tju-s- ^/ ]) /y 

[0 0 15] it#M¥5-202011#^«. i^^5p7-179394# 
^#M¥7-278124€-<i^«. fl#H5]l7-228579-§-^«lC 
B|/T:$J^TV^;5:5^■=¥1^v^T:/-/Hffi. i»BB¥7-157473-§- 
^«lcM^$nTl^>5 h y T v^V-S. 4#5g5p6-203963^ 

/VTy-t^>'SI#ft^. i|#H¥6-132080^<2^«-^i|#P?^¥6- 
88072 -g-^«tcM*$tLTV^5;^^y/l^^2»#. 
6-100857-g-^«^#M¥6-207170^§-4^t^t-M* ^ ixT V ^ 

[0 0 16] /i^m. ^i^-/^ 

^mX*^. «?tj^fi; 4#MH859-194393 ^^^IC^^.^F: 

(5,7-i^-t- ^>'^/W2-^>^y'^^i^>^y /V') -1.3. 
4- ^T>^— /l^. 4,4'- t:';^ (5, 7-t-^>'5^/W2- 

y /V) J^^/v-^^^. 4,4'- b';^ [5,7->^- 

(2-p«^/W2- 'T'^yl^) -2- ^>^>^:^^i^>^y /V] 
/V^i/. 2.5-tr;^ (5.7-v^-t- '<>'^/W2- ^-y/:^^ 
i^yy^V) 2, [5- (a, a- v?;^^ 

/l^^Viz/V) -2-<>'>^:^^-y-V'y ^:tyzi^>. 2.5 
-b';^ [5, 7-i/- (2-;^^/V-2- T'^/V-) -2- '<Vi/;^- 
^■y-yy/W] -3,4- -yyaLz:^;V^:i'yaLl^. 2.5-bf;^ 

(5-^^/l--2- -<>'>^:^-^-y->^y ^^:7ai>^. 4,4' 

- h';^ (2-^vy':i-:^'y->^y /V) tr'p^air^/w. 5-;^f^/^ 

-2- {2- [4- (5-^'?-/w2- ^vy'ij^-^^-y-^/y 

tf::!/!-} ^:/>^;*-^-y->^-/K 2- [2- (4-^^ n u 
^v>^:r^-y-y— 2,2'-(p-:7^^i/:xv?i:"::^i/ 

2- (2- [4- (2--<>'y'-r ^yy'y/i-) ^^^-/i-] 

/I-} ^ 2- [2- (4-:;^7/l-7K^i/:7^:=i 

/V) ^v-v^^ ^^?^>^— /v/^if<o^:xy'>r ^ :5^>^ 

{0 0 171 v^;^^y/v-<vif>'^>fb'&^i: bTfi. 
K:fig>cffl^#flFll0373582 ■§•PJ^»^cP^^^^^^^TV^S t><^ 

(2-;'<^/Vy^^y/V) ^^^-^V, 1,4-tf;^ (3-;!^^/l->^ 
^y/V') ^Vif:/, 1,4-t:';^ (4-;^^/v;^^y 
if^-, v^;^^y /V^^^if 1,4-t:*;^ (2-:3i^/l.;^^ y 

/w) -<y^y, 1.4-b;^ (3-:i:.^/v-;^5"y ^^--fe* 
1,4-tf;^ {2':^'^;\^y^^])M -2- t^^/v-^^--^ 
l,4-t'>^ (2-^^/W;^5^y/V') -2- :i:^/V^>'-^>' 

10 0 18] -^tL^ mmW'2-2S219Z^<i^mzm7r-^i^X 



9?iJtLTf±. 2.5-t:';;^ (4-y ^/v;?^^y /w) \fyi^y^ 
2. 5-lf>^ (4-3C^/V':5^^y /V) f^i^:/. 2.5-fcr;:^ [2- 

v^J^^y/l^) ti^^v^V. 2..5-b';^ [2- (4-t'y'ai;:^yW 
t'^n/W] t:'^v^>-. 2,5~fcr;^ [2- {\-\fU=^M \f=^ 

[0 0 19] ^cote. 0:J^1il#^||388768-^PJ^S'^^#M 

5p3-23i97o^<2>« ^cp^^^^Tv^;5v?;^^y'r^ 

^u^'i^p^^y 7=^^^.:/. 4,4'- :7:3i:^u>'v?^^i; 7=^^ 

y^ 2.5-^i/y U^-i/^^yx-O-. 2,6-^^^U'>'v^ 

;^^y7=^f>'. i,4-tf:7^nu>'v?p<^yx>r i,4- 

v?-Y/Vv^;^^y 7= >f 4.4'- (2,2- i/-t- 3/^/1^:7:31 
n/l^tfjii/V) tf:7:nZ^/K 4.4'-(2.2-V^>^3:::^yPtf::^ 

6- 49079 #|l|5f6-293778#1i2^S^cM^$^^TV^ 

279323^<25^^^cBI^$^^TV^5#^'tlg:^^ y Mt^^. 
i|$5|5jz:6-107648-g'^«-«?=>i|#lia¥6-92947 -^^^tilM^^ 
i^TV^5:^-^1^v^Ty'— /I'K^f*. ¥6-206865-^^ 
mzmTj^^fhXl^^Ty hy^yit^^. 1^^^6-1451 
46■g-<2^«^c:W^$i^TV^5:^^rv'^-r h^^fl^. 

4-96990 ^^Amzm7j<^fix\^^^'rhyy=^=^^\^y^>^ 
^ yit^^. ^3-296595-i*^® |;:M:^^^^TV^^W 
^^H-fffg^fk-a^^. $?>tc:fi. 1#r^^2-191694-§-^«(cB| 
^^tvTV^^:^-^y i|#P^5p2-196885^^«tC: 
BB^^tvTl^S-^y «pM¥2-255789#'(C|a 
^$ixTl^^-^:7>57l/^^^#{^. i^M¥2-289676^St;^ 
1$P^5F2-88689 -^<2>St^M*^tvXV^^>^^^n^y 
f|3»^, 4#W¥2-250292-^<2^^tcM^^ttTV^2>;^^y 

1 0 0 2 0 J jEfiaA® . lE^m^m. jETL^j^^^ 

\.x^m^f\^z>T})-j\-T^iy\ic^mmt urti. 

^#(cps5e^i^<^v^;el^ ^5^5^6-28659 -i-<2:^«. #M¥6- 

2 0 3 9 6 3 -^-^ii:®. 1^M¥6 - 2 1 5 8 7 4 
i|#M¥7-145116#-^«. 4$M¥7-224012-g-4^«. 

7- 157473-i-^«. iI#BB¥8-48656 <RpM¥7-1262 
26-g-^ffi. #5S5p:7-i88130-§-ii^^. i^M5p8-40995 -^-^ 

i|#M5ji8-40996 ifeM^8-40997 %<c^m.. # 

M¥7-126225-§-4^«. 4#|||5F7-101911-i-'4:t«. i|#Ba¥7- 

97355 %<i^mzm7r^^ixx\i^iT ^) -;^r ^i^it^mm 

tmt.L'Ks N,n,li\W-'rhyy=r^=^/i^-4,4*- 
iPT^/y^^^^. N.N'- v^7:xir^;WN.N'->^ (3-;^f^ 
/V 7 ^/V) -4, 4' -i^T ^ / :7 :c 2, 2- b';^ (4- 
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y fcf^znri/K N,N,N\N'-7^ h^:7ai::^/W4.4'->?T^ 

— /v-. 1, i-t*;^ (4- v^-p- h y /:7zcn/v) - 
1. (4-i^-p-^ y /:7 3i:= 
/V) -4- :7 3i=/Pv'^a^^1^>-. fc';^ (4->^;^f^7^T 

y (p-hy/W r^v-. 4- (i^-p- hy/^r^y) -4'- 
[4 (i/-p- hy/i^T^/) ;^^y/^] 7.^)vy<:y^ n, 

N.N',N'-x h^-p- hy/W4,4'-i^T^/- lf:7a.c^ 
/K N,N,N\N'-x h>:7^::^/V-4,4'-v^T^ b*':7^ 
:=i/i'N-y:3::^/V;?t;/w<y'— /V, 4,4*- tf>^ [N- (l-:^:7 

[N- (l--^-:7^>rV) -N- :7 3i;:i/W T^/] p-^ — >^:x: 
4,4'- tf;:^ [N- (2-^:7^/1-) -N- T 

^y] tr:7in-/K 4,4'- t:'^ [N- i^-T'^^^'r^^ 
;V) -N- yzc^z^fV- T^y] tr>^3::::^/K 1. 5-tf >^ [N- 

-N- 7:ii:=i/W T^y] ^'7^\^>'. 4. 
4'- tf^ [N- (9-TVhy/V) -N- :7rc:::^/W T^/] 
t':7 3:::^/W. 4,4*'-tf>^ [N- (1-T:xhy/W -N- :7cc 

p-i$'-*7iii::i/K 4,4'- If;^^ [N- (2- 37 
j:-:^:^hy/V) -N- :7^^/W T^J^ t:^*:7zii::^/K 4, 
4'- fc':^ [N- (8-:7/l-::^-^>^X^/V) -N- :7^:::i/W T 
^:/] b^:7^n/K 4,4*-lf;^ [N- (2-b°U::^/l-) -N- 
y:3^:=.)\^ T^y] lf:7 3ir:/K 4,4'- yf:^ [N- (2-^ 
y i/n/v) -N- :7^:r:/w T^/] b'l^ai^/K 4,4'- 
i:'*;^ [N- (i-^u-^^/u) -N- :7^jr/w r^/] tf^' 
^::^/K 2,6-b'>^ (v^-p- hy/l-T^/) -^:7^U>^. 

2,6-if>^ [v^- r^y] •^-:7^i^>'. 2. 

[N- (l-^y^/W) -N- (2-^^^^/^) T^y] 
^:7^u>', 4.4"-fc:';^ [N.N-v> (2-':h:7^/v) 
y] ^ — y^^n^/K 4.4'- tfy^ .{N-:7ai^/U-N- [4- 
(1-^:7^/1.) :7air:/V] T^y} bf^zc^n/K 4,4'- 

=/V, 2,6-b'>?. [N,N-i/ (2-':^>^^/l^) T^y] 

U>', 4,4"- tf:^ (N,N-i^-p- hy/i^T^y) ^ — y 

=x,=i/u, b^;^ (N-i-^:7^/w) (N-2-?-:7^/v) T^^^ 

[00 2 11 ^ btc. iE?LaAS. iE?L^il^®. ETL^ 

tfcLfctco^. 7tf y-r->fh:U/ct:>c7)^>{£fflT*#5o ^'y 



[0 0 2 21 iTo mm^itm^-t^iEK^xmt 

[0 0 2 31 ftlSm^l-fi. ^».4^'C^^ic^fflT-#6 
[0 0 2 41 [HJSW £JlT{C||JSMSr^tf T*^e^>^ 

fco m^(omi^nm\^n. ^^tJcpbx 40-2. 5S«£^.x 

1 V/2#OfiJ-&T*;^7^s/>^4^(CfpjPU. mJE±#i# 

[00 2 51 mMm 1 

[<kil 




[0 0 2 61 ikt::. WIEiE^USi^® 3<o±(c. m%m4 
t L-Og^fe^^Sr^-r5TIES;2 : 

[^k2l 
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i^m (UT rAlqjiv^5) 4 SrE?Ltei^S 3 t ID 
-C300 Aw®${c:KS^«L.-CJ^J^Ufco 
3tS4©±lw^JR K-fi^^M 5 i: LT, Alq i:LiSrLi 
*si. 5 aft% ktt^Xo co^«jSSS:^!i bT40 

|^ffii:J^i5=S=BDmiS6 t LTAlS:^«j$Sl5A/S>T?10 
OOA^^Ufc. ¥tm^miim.Scm , «|0.5cm rojE:^JK 

iTo tm&^mx'h^M6 t<om\z, ESitiuESrPPAP 

5BS<l#tt&^-t"'bWT\ Sri«39000cd/m2(DiW))¥S?rl2V 
tCiol ^T;^. Ufco :i <0 i: t ©mSS^ J[J±800 DiA/cm2T-fc 
ofc, lOOOcd/mS <0»SH8 Vt?#fe*vfc„ 

[0 0 2 7] itmm 1 

MMmi bmc<. 110 ±izt.i'jEK^^mt i.x aw 

D S:400 A<dJ1$»j:^L. -t^Jitc. ^3feSi:UXAl 
q triE?Ltaj^JgtPIC^fefl=t?600 AOJi[$tc^^|K^U 

TJi^^bfc, -tLT, Alq (D±A>?>^«it LTAlSr2000 
A^»Ufc„ 13 2. ia3CDH:l|7°n 

^- m&mi±. mm- m.mmm!^\^^^-rh<^-^$>'o . 

15V -eftia6700cd/ii^ <D»gEbd»#X.JiC*»ofc. ^fc, 
1000cd/m2 cDWa[$r#5cDl;i, 1 3 V5:f^Ap■t"■5^e^^S^5S 

[0 0 2 8] Jt|S!{^2 

mH&mi tm^i^-^. no J:fc:^-rjE7L^3iei: LXa 
NPD Sr400 Aoj?$tw^)KU ^tO±tc. Alq irLiSrLi 
!*si.5 fi»%t/i5J:5l-300 A(DJi:${;::XS^«U-C 
J^^Ux -5:©±*^P>Alq 5r¥aX'300 A^*Ufc„ 
T, Alq (D±i^^mUtLXA\^lOOQAmmVtZo ^CO 
*-^«25VX'ftiS8cd/m2 (DUmX^t^^TLfifi^^tZo ^ 
05ife*ttLi-CK-tfV^^LfcAlq 

K/K4Alq ^5l5©;^^<? 

f^/i'J;t):/o- K(;i?t?), ^3t^4*5{6:TLX^^fc:o Ctv 
f4, Alq iiSLi K-t;">'i5^{-J:9 ®7c$tv. Alq ©ai^^/u 
=¥-JitedS^'ft:Ufc:ii?r^i^LXl^5.o w(7?;ii:(±Li 

K-fV-i/L-fcAlq K<Di^^. ^m®UX;^-^^' h/KD^ 

[00 2 9] Jti^0y 3 



HtSWl ilDC<. ITO ilC-^-fjEfLHi^et LXaNP 
D Sr400 A<OJ?$JC©ML. ^-©±IC, ^)t^t tXAl 
q SrEa^iilStPlC^fe^X'eoo A©ff L 
XJl^^Lfc. -t-UX, Alq <D±*»fel^@i: bXMgtAgSr 
fiftH:Xio:ii:/j:5 J: 5i500A^*Ufc, :i<^^^fii 

3 VXSiSl7000cd/in2(D]^g$:^xfc. ^fc. lOOOcd/m 
2 (^»SSr#5rofc, 9.5 VfnAni-5fe^5l*5*,ofc, H 

©x\ ■^'^^mii^ ■^mY—y^'-yi^M-km^^tLmi-(o:)}. 

[0030] 2 
ITO ±»C, jE?Ltea^S3 t UXaNPD S:400 A, 
4t LXAlq Sr300 AH^IgJ&Lfc^. TfB^3 : 

[^b3l 




^5 t LXLiigSd5 2S»%i:i'i5 J; 5300 Ao^Ti-kz. 

^©±*»fe. |^«liffi6tbX. AlSrlOOO 

A|g«L*^^Sr^$|{^fc„ wro*^JiS);!JPmEi2vx-ft 

iSjWS28000cd/m2tmSg^S820niA/cm2 Sr-^X.. KliSM 
1 i: ID C< . ii:V^®ibmflEXi«W*Sr-¥;tfco 
[003 1] JttiifflJ 5 

ITO ±|c, lETLIijE^gt UXaNPD 5:400 A, ?^%mb 

LXAlq Sr300 AX^^*L.fc^./'^^^^"^^f'° 
i^<o;«^Sr300 A^jgUfco ^©±*»?>, ^Hm^tUX 
AlSrlOOOA^^USl^Srf^KLySio r <0*-7-fiPn*B^ 
15VXmSS«K270mA/cm2 , *iSi^S9500cd/m2 b/i^-^ 
X-fx |llS«Sj4tC*Jlt5^<y7ai-^>' he y vM'^C>Li 

5. 

[0 0 3 2] ^J£^J3 

ITO ild. jEa*^j2&S3i: LXaNPD Sr400 A, 
4i:bXAlq Sr600 AHS^«Lfc^. Alq iMgSr^S 

K— t'^'^S 5 t L.XMgi6593fil:%i; J: 5 {-20A<D 
ff;^fc*^«L-fc:„ >cD±/!i^^>. ^ISmiie i: LXAlSr 

mQkmf^\.m^^wn\^tz^ -w^T-(i*i«»«28oo 

0cd/m2, Sat?feS920mA/cm2 Sr-^;t. UlS^iJ 1 i: IrI C < 

[0 0 3 3] Ilt£«?ij4 
ITO ±tC1000A©/Ky (PPV ) 
SrBurroughesfe«D:^fe (Nature. 347, 539 (1990) ) 

J;*)l§7tJi4i:LX^)gLfc„ 55-i^l:20:^(D7jf y ;^^^' 
i/i:v'73l=/^T>'^9-fe:^^^fil:ltX♦2 : lir/'iSJ; 

l>7-feVfc*fL. 2Sft%«)LiSr^5-H:Lv J«#L. 



(7) 



#Ba¥lO-270171 



3i=/UT>- h7-fevtSJ$;$-ti:fc, ^(Dt- hyh h'oy 

«i6 i: L-CAlSrlOOOASI^L^^-^f^SiLfCo roD^^ 

00cd/m2 Sr^Ufco 
[0 0 3 4] Jfc|550iJ6 

JIJSM 7 t |Sim©*)*-eiTO ±(C1000A£DPPV 

fdk. A15rl000A^«L^^Srf^ML-fc, CKD^^A-t. 

tppv ®;ei»e>cojiijtfe^)tj!i5tgai|$ttfc*^ ss»S4o 

[0 0 3 5] 



[1113] *5l|^®*;^EL^^tit|5f0iJ<O»^-^* 
1 

3 wsiM^m 
6 ^)sm^ 



[@ll 



[1112] 
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